Regulation of milk protein synthesis by progesterone in cultured mouse mammary gland.
The effect of progesterone on the synthesis of milk proteins, casein and alpha-lactalbumin was investigated by culturing mammary explants from mid-pregnant mice in serum-free medium. The addition of progesterone at concentrations above 10 ng/ml inhibited both the casein and alpha-lactalbumin accumulation that were induced by the synergistic actions of insulin, prolactin and cortisol. The maximal inhibition was attained at a progesterone concentration of 100 ng/ml. The maximal level of inhibition of the alpha-lactalbumin accumulation was about 90% in the presence of insulin and prolactin or insulin, prolactin and 0.01 microgram/ml of cortisol. The inhibition of the casein accumulation by progesterone was about 80% in the presence of insulin and prolactin, and about 40% in the presence of insulin, prolactin and 1 microgram/ml of cortisol, indicating that cortisol partially antagonized the action of progesterone on the casein synthesis. When the inhibitory effect of progesterone on the accumulation of both alpha-lactalbumin and casein was examined in cultured mammary tissues from virgin, early pregnant, mid-pregnant and late pregnant mice, the degree of inhibition was markedly reduced in tissue from late pregnant mice. This indicates that the susceptibility of mammary gland to the inhibitory action of progesterone varies with the developmental stage of the tissue.